
REMARKS 



Entry of the amendments to the specification and claims, as amended by 
way of Annexes to the International Preliminary Examination Report for 
PCT/EP2003/0 11401, before examination of the application in the U.S. National 
Phase is respectfully requested. 

If there are any questions regarding this Preliminary Amendment or the 
application in general, a telephone call to the undersigned would be appreciated 
since this should expedite the prosecution of the application for all concerned. 

If necessary to effect a timely response, this paper should be considered as 
a petition for an Extension of Time sufficient to effect a timely response, and 
please charge any deficiency in fees or credit any overpayments to Deposit 
Account No. 05-1323 (Docket # 095309.56264US). 
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ABSTRACT OF THE DISCLOSURE 

The invention rolatoo to n A rectifies [[2,]] which is associated with an 
alternating current machine [[,]] of an internal combustion engine^Jias having 
two heat sinks 1.1, 1.2 which each [[hold]] having two or more diodes^ 3.1, 3.2. 
The heat sinks 1.1, 4.2 of the rectifier 2 are in thic caoo arranged physically 
ooparatoly separate from the alternating current machine.,, upstream and/or 
downstream (relative to the flow direction of the cooling air) of a fan 6, which io 
in tho form of a cooler fan,, , with reference to tho flow diroction of tho cooling air. 
The regulator [[2.1]] for the rectifier [[2]] is likewise arranged physically 
ooparatoly separate between the rectifier housing 7 and the alternating current 
machine. 
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Marked Up Substitute Specification 

Alternator in connootion with a Romotolv Generator in conjunction with an 

externally c ooled rectifier 

BACKGROUND AND SUMMARY OF THE INVENTION 

rOOOH This application claims the priority of German patent document 102 

52 252.9, filed November 7. 2002 (PCT International Application No. 
PCT/EP2003/011401, filed October 15, 2003, the disclosure of which is expressly 
incorporated by reference herein. 



[00021 The invention relates to an internal combustion engine, which has 

an electrical generator supply for a DC voltage network and an alternating 
current machine, which is arranged externally on the internal combustion 
engine . A , ao well as a rectifier^ which electrically connects the DC voltage 
network and the alternating current machine has , with tho roctifior having at 
least two heat sinks, which each have at least one associated diode and are in the 
form of a negative pole or positive pole. 

[00031 An electrical machine or a three-phase generator with a rectifier 

unit is already — known — from disclosed ' - in German patent document 
DE 197 05 228 Al. In thio oaoo, tho The rectifier unit is provided on the roar ond 
rearward face of the end frame, with the positive or negative heat sink together 
with the positive and negative diodes . The latter are , roopoctivoly, boing 
connected to a circuit board with the interposition of an insulating panel, like a 
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sandwich. The heat^fek has two or more cooling openings for a cooling flow 
which is produced by the fan of the machine, and at least some of the cooling 
openings are provided with cooling ribs. 



r00041 One object of the present [[The]] invention is to provide baood on tho 

object of dooigning and arranging a three-phase machine for an internal 
combustion engine in ouch a way ao to onouro which ensures optimum cooling of 
the rectifier. 

[00051 This and other objects and advantages are achieved by the 

apparatus according According to the invention, in which tho objoot io achieved 
in that at least the heat sink of the rectifier is arranged physically separately 
from the alternating current machine . The , with tho heat sink [[being]] is 
provided in the area of a fan, and tho hoat oink having has an associated fan. 
This means that the rectifier can be optimally cooled independently of the 
particular power class. The physical space which is available on the internal 
combustion engine can be optimally utilized for the alternating current machine. 
Furthermore, the cooling power which is provided on the alternating current 
machine is available for the alternating current machine. Tho fan may in In this 
case , the fan may be an existing cooler fan, or an additional, external fan. 

•1." 

[00061 For this purpose, it is advantageous for the rectifier to have an 

associated regulator , with tho regulator boing arranged between the heat sink 
and the alternating current machine, on a frame part or frame longitudinal 
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support of the inteMH combustion engine. The regulator is provided with a 
separate electrical coupling, so that it need not be arranged immediately 
adjacent to the rectifier or to the alternatirig current machine. 

r00071 An additional option, according According to one development, io for 

embodiment of the invention, the fan , which is in the form of a cooler fan, te 
havo and has a rotation speed [[which]] that is dependent on the DC voltage 
network voltage, with the cooler fan generating such that it generates an 
increase in rotation speed if the DC voltage network voltage drops below a 
critical value, Umin. Adequate cooling power for the cooler fan for the rectifier is 
thus ensured in the event of electrical overloading of the alternating current 
machine and in the event of the a resulting voltage drop rooulting from thio . The 
hydrostatic cooler fan is in this case driven via a bypass proportional valve. The 
other control parameters are the boost air temperature and coolant temperature 
of the internal combustion engine. The parameters are output by engine 
regulation as a partial voltage value of the .on-board network voltage. The on- 
board network voltage thus represents an indirect control parameter for fan 
control. w * 



r00081 It is also advantageous for the heat sink to be arranged on the 

rectifier housing (which is formed from plastic), via at least one spacing sleeve 
the rectifier houoing, which io formed from plastic, with tho spacing oloovo boing 
which is in the form of a voltage tap for the DC -voltage network. The heat sink is 
connected to the rectifier housing by means of plastic screws. The mechanical 
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attachment of the 




t sinks is thus optimally couplea to the electrical 




insulation, since the diodes are mechanically and electrically coupled to the 
respective heat sink. 



be arranged in or with respect to the flow direction of the cooling air in the area 
of a cooler fan, with the first face, which is associated with the fan housing or the 
cooler fan, being open, and the second, opposite face having two or more 
ventilation openings for cooling air. The open first face is protected against 
access or damage by the cooler fan. The second face as well as the edge area of 
the rectifier housing are freely accessible, jand are provided with ventilation 
openings or ventilation slots in order to ensure convection. The ventilation slots 
are in this case aligned such that they correspond to the cooling ribs, and have a 
similar projection area with respect to the flow direction of the cooling air thus 
ensuring optimum convection and flow of the cooling air between the cooling ribs 
and out of the rectifier housing. 

[00101 According to [[one]] a preferred embodiment of the oolution 

according to tho invention, provision is finally made for a cable duct to be 
provided between the rectifier, the regulator and/or the alternating current 
machine, with the cable duct being at least partially in the form of an 
electromagnetic screen. The relatively large alternating current in the electrical 
connecting line between the rectifier and the alternating current machine 
generates an AC voltage field, which is not uncritical and leads to radiated 
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For this purpose, it is also advantageous for the rectifier housing to 



emission of an eleSWmagnetic field. There is thus no^reed for additional 
screening. 

[0011] It io of particular importance for tho prooont According to the 

invention^ [[for]] the heat sink to have has two or more cooling ribs which are 
connected to one another and/or [[are]] attached to a rectifier housing on at least 
one side, and are open downwards in thfe direction of the vertical. The open 
configuration can prevent the continuous accumulation of dirt, since it falls 
downwards. The joint connection on the upper face is used firstly both for joint 
cooling and Gocondly for joint potential formation, as a positive or negative pole. 

r00121 In conjunction with the configuration and arrangement according to 

the invention, it is advantageous for the rectifier to have a power of between 2.5 
kW and 3.6 kW and to be formed from at least 12 diodes, with at least two diodes 
in each case being connected in parallel. 

F00131 It is also advantageous for the alternating current machine to be 

attached to the internal combustion engine together with a further unit, and to 
have a common drive with this further unit. This means that there is no need to 
redevelop the internal combustion engine or its crankcase. 



[00141 It is also advantageous for the rectifier heat sink, which holds the 

diodes, of tho roctifior to be arranged physically Goparatoly separate from the 
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alternating current nlBfeine in the flow direction of the coolif^feir of a fan which 
ie in the form of a cooler fan, and in its immediate vicinity, with the rectifier 
housing which holds the heat sink having two or more ventilation openings, and 
the regulator for the rectifier being arranged physically ooparatoly separate 
between the rectifier housing and the alternating current machine. 



[00151 The diodes are in this case push-in rectifier diodes, which are 

directly connected via a press fit to the heat sink, which is in the form of a 
positive or negative pole. 



[0016] Other objects, advantages and nove l features of the present 

invention will become apparent from the, following detailed des cription of the 
invention when considered in conjunction with the accompanying drawings. 



BRIEF DESCRIPTION OF THE DRAWINGS 



Further advantagoo and dotailo of tho invention will bo explained in tho patont 
claimo and in tho doocription, and nro illuotratod in tho figuroo, in which: 

[00171 Figure 1 shows a perspective rear view of the rectifier with a heat 

sink and diode; 
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TOO 181 Figure »Riows an illustration of part of the installed rectifier, in 

the area of a cooler fan; 



F00191 Figure 3 shows a perspective illustration of the rectifier housing. 



DETAILED DESCRIPTION OF THE DRAWINGS 



f00201 A rectifier housing 7 as shown in Figure 1 is used to hold [[a]] first 

and second heat [[sink]] sinks 4.1 and a oooond hoat sink 4.2 , which are . Tho 
hoat oinkG 1.1, 1.2 aro in thio cqdo each fitted with two diodes 3.1, 3.2 which, 
overall, provide roctification of that rectifies the applied AC voltage. In thio caGO, 
The two diodes 3.1, 3.2 are [[each]] electrically connected via a busbar 11, with 
the various busbars 11 likewise being electrically connected via three current 
links 10.1 - [[to]] 10.3. The current links 10.1 1 [[to]] 10.3 are each attached to the 
rectifier housing 7 via a holding screw 12, which is used as an electrical power 
connection. 



f00211 The heat sinks 4.1, 4.2 have two or more cooling ribs 5.1 which, as 

shown in Figure 1, are connected at their upper end, which holds the diodes 3.1, 
3.2, and are in the form of laminates in the . downward direction. The laminates 
are open at their lower end. The heat sinks 4.1, 4.2 are mechanically connected 
to the rectifier housing 7 via two or more plastic screws 9.1 to 9.6. The rectifier 
housing 7 is open on a first face 7.1, which is aligned forwards in this case, with 
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this open first face T^^as shown in Figure 2, ; facing a cooler fan housing 6.1 or a 
cooler fan 6 in the installed state. 



[00221 A second face 7.2, which is illustrated at the rear in Figure 1, has 

two or more ventilation openings 7.3 , which are . Tho ventilation oponingo 7.3 
aro in thio caoo arranged in the form of slots, parallel to one another. The 
ventilation openings 7.3 are aligned virtually substantially vertically, as shown 
in Figure 1, matched to the cooling ribs 5.1. In addition, the rectifier housing 7 
has further cooling openings on its lower face, opposite the plastic screws 9.1 to 
9.6. 

[00231 As can be seen from Figure 2, the rectifier housing 7 is screwed by 

its first face 7.1 to the cooler fan housing 6.1. The rectifier housing 7 is in this 
case arranged behind the cooler fan 6 with respect to the cooling air flow 
direction, so that the cooling air which is flowing through the cooler fan 6 passes 
through the rectifier housing 7, and thus through the heat sinks 4.1, 4.2, which 
are like laminates. 

r00241 The current links 10.1 - 10.3 and the holding screws 7.3 are 

connected to the alternating current machine via the electrical connecting cable 
8.1. The regulator 2.1 is directly electrically connected to the alternating current 
machine, which is arranged on the internal combustion engine, via a cable which 
is not illustrated. Furthermore, the heat sinks 4.1, 4.2, or the positive pole and 
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the negative pole, a^Rlectrically connected to the DC voltage network of the 





internal combustion engine. 



r00251 



The cooler fan 6 is in this case attached directly to the frame 



longitudinal support 13 in the area of a coolant cooler, which is driven 
hydrostatically [[but is]] (not illustrated). At least some of the cables 8.1 between 
a rectifier 2 or the positive and negative pole and the alternating current 
machine , which io (not illustrated) [[,]] are arranged in a cable duct 8 , which t 
Tho cable duct 8 in thio caoo forms an electromagnetic screen for the cables 8.1. 

[00261 As can be seen from Figure 3, ; the rectifier housing 7 is kidney- 

shaped or in the form of part of a circle, corresponding to the circular shape of 
the cooler fan 6. In addition to the ventilation openings 7.3 on the second face 

V. if 

7.2, the rectifier housing 7 has additional ventilation openings on the outer side 
surface 7.4. 

r00271 The rectifier housing 7 in this case forms a specific housing chamber 

for each heat sink 4.1, 4.2, so that the two heat sinks 4.1, 4.2 which form the 
positive pole and negative pole are electrically separated and isolated. 



r00281 The alternating current machine is attached to the internal 

combustion engine via a cast combination support , which io (not illustrated), 
together with a hydraulic pump for a hydrostatic fan. The pulley disc for the 



alternating current ™«chine in this case has an effective aiameter of 81 mm, 
thus resulting in a step-up ratio [[of]] i between the internal combustion engine 
and the alternating current machine of about i = 0.34. 



[00291 The foregoing disclosure has been set forth merely to illustrate the 

invention and is not intended to be limiting. Since modifications of the disclosed 
embodiments incorporating the spirit and substance of the invention may occur 
to persons skilled in the art, the invention should be construed to include 
everything within the scope of the appended claims and equivalents thereof. 
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